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1  BACKGROUND 

In  the  fall  of  1979  the  General  Research  Corporation  (GRC)  developed 
the  design  specifications^"  to  integrate  a  new  combat  attrition  algorithm 
into  the  Concepts  Evaluation  Model  (CEM) .  It  has  long  been  recognized 
that  the  use  of  "firepower  potentials,"  as  a  basic  ingredient  of  weapon 
performance  in  the  CEM  produced  the  following: 

1.  All  weapons  have  an  equal  capability  to  engage  all  targets; 

thus,  the  firepower  is  equally  distributed  among  all  targets. 


2.  In  a  given  engagement  type,  each  weapon  expends  an  expected 
quantity  of  ammunition  regardless  of  the  quantity  of 
targets. 


3.  Allocation  of  fire  fails  to  include  variations  in  target 
availability. 
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The  principal  feature  of  the  new  attrition  algorithm  is  its  use  of  battle 
attrition  (killer /victim  scores),  as  generated  by  a  high-resolution  model, 
to  calculate  attrition  for  differing  combat  situations.  The  particular 
advantage  of  using  the  killer/victim  scores  is  that  they  reflect  the 
engagement  attrition  as  a  function  of : 


Target  acquisition^ 

Fire  allocation  and  ammo  expenditure^  ^ 
Target  and  weapon  availability. 


In  addition,  such  functions  as  sensors,  intelligence,  communications, 
and  weather  conditions  can  be  simulated  in  the  high- resolution  model 
and  their  influence  on  the  battle  carry"  forward  to  the  theater  model 
(CEM)  in  the  killer /victim  scores. 

/  f-v'' 


John  E.  Shepherd,  Concepts  Evaluation  Model  (CEM)  Design  Specifications 
for:  (1)  Attrition  and  Calibration,  (2)  Fixed  Fortified  Defense, 
General  Research  Corporation,  1118-01-79-CR,  1979. 
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2  SPECIFIC  TASKS 

—  -J)  The  objective  of  this  study  is  to  modify  the.  Concepts  Analysis 

r - - - — - - - - - 

Agency's  version  of  the  CEM  so  as  to  replace  its  present  firepower-driven 
combat  assessment  logic  with  the  new  killer /victim  attrition  algorithm: 

a.  In  accordance  with  design  specifications,  previously  developed 
by  GRC,Sievelop  new  and  modify  existing  CEM  subroutines 

as  required  to  incorporate  the  revised  attrition  process 

into  the  CEM. 

) 

b.  Develop  a  set  of  representative  data  inputs  for  testing  and 
validation  of  •m£eM/ATRIT'^(CEM  with  the  revised  attrition 
process  incorporated  as  stated  in  (a)  above) . 

c.  ^Validate  the  CEM  utilizing  data  input  derived  in  (b)  above. 

T 

\ 
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CEM  MODIFICATIONS 


3.1  OVERVIEW 

Figure  1  shows  the  macro  flow  of  the  CEM  using  the  new  attrition 
algorithm.  Heretofore  the  CEM  battle  assessment  was  built  around  the 
weapon's  firepower  potential  for  each  weapon  type,  by  engagement  type. 

This  value  was  a  function  of  the  quantity  of  expected  rounds  expended, 
the  lethal  area  of  a  round,  a  correlation  coefficient  which  equated  the 
lethal  area  to  the  probability  of  kill,  and  a  battle  intensity  factor. 

These  firepower  potentials  will  continue  to  be  used  by  the  CEM 
in  the  situation  estimation;  or  until  such  time  as  a  more  desirable 
method  is  developed.  The  absence  of  a  methodology  (high-resolution  model) 
to  generate  the  killer/victim  scores  for  the  artillery  DS,  GS,  and  counter¬ 
battery,  and  the  air  models'  close  air  support  has  necessitated  the  con¬ 
tinued  use  of  the  firepower  potentials  for  these  functions  of  the  battle 
assessment. 

Two  new  sources  of  data  are  now  required  for  the  CEM.  As  shown 
in  Fig.  1,  the  principal  changes  to  the  CEM  input  data  come  from  a  high- 
resolution  model  (COSAGE).  It  is,  therefore,  imperative  that  the  CEM 
preprocessor  scan  the  input  data  (CEM  scenario  and  the  new  attrition 
algorithm)  for  inconsistencies.  Such  inconsistencies  include  checking 
for  less  weapon  types  being  simulated  in  the  high- resolution  model  than 
are  being  input  in  the  CEM  scenario.  To  attempt  to  simulate  a  particular 
weapon  in  the  CEM,  not  having  included  said  weapon  in  the  high-resolution 
model  would  make  the  killer /victim  scores  and  the  fire  allocation  inputs 
invalid . 

The  new  attrition  algorithm  is  contained  in  two  new  computer  pro¬ 
grams.  The  first.  Phase  1,  inputs  the  killer/victim  scores  and  the  fire 
allocation  from  the  high- resolution  model.  Phase  1  computes  the  target- 
to-weapon  availability  and  the  probability  of  kill.  These  two  arrays 
of  data  are  "passed"  to  a  new  subroutine  (Phase  2)  in  the  CEM  main 
model.  This  new  subroutine  computes  the  combat  attrition  and  ammu¬ 
nition  expenditure  for  each  CEM  subsector  engagement.  The  reader  is 
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Figure  1,  C EM  MACRO  Flow  With  New  Attrition  Algorithm 
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directed  to  a  previously  published  report  on  the  new  attrition  algorithm 
for  a  more  definitive  description  of  this  process. 

Due  to  the  current  constraints  of  the  CAA  UNIVAC  1108  computer 
(availability  memory)  the  quantity  of  different  weapon  types  available 
to  each  side  (Blue/Red)  was  constrained  to  three  types  in  each  major 
weapon  category^  i.e.,  three  types  of  tanks,  three  types  of  APCs, 
three  types  of  helicopters,  and  three  types  of  AT/M.  Each  weapon  type 
may  have  up  to  two  different  types  of  tubes  (guns),  a  main  and  a  secondary. 
When  CAA's  new  UNXVAC  computer  becomes  available,  this  limitation  can  be 
changed  to  the  normal  CEM  weapon  count  of  12  tank  types,  12  APC  types, 

5  helicopter  types  and  12  AT/M  types;  this  depending  on  availability  of 
computer  memory  to  the  CEM.  Assuming  the  computer  memory  is  adequate, 
the  CEM  could  account  for  ammunition  by  tube  type  and  weapon  type. 

3.2  PREPROCESSOR 

The  following  section  describes  the  changes  to  each  subroutine  in 
the  CEM  preprocessor  (see  Appendix  C  for  a  computer  listing  of  these 
subroutines).  To  assist  the  reader  in  identifying  the  FORTRAN  code  changes 
to  the  CEM: 

a.  Each  new/modified  statement  is  commented  K/V  month-year." 

b.  A  solid  vertical  bar  drawn  in  the  left-hand  margin. 

Subroutines  requiring  modification  are:  PKLOG,  PKSTFL,  RDRDIV, 
RUNSEC,  STFILE,  UNTSEC,  WPNDAT. 

SUBROUTINE:  PKLOG 

This  subroutine  packs  the  logistical  items  due  to  arrive  in  theater 
by  theater  cycle.  This  subroutine  was  modified  to  input  the  direct  fire 


Existing  CEM  logic  which  permitted  up  to  12  types  of  tanks,  12  types  of 
APCs,  3  types  of  helicopters,  and  12  types  of  AT /Ms  per  side  remains. 
Should  the  new  CAA  computer  have  adequate  memory  to  expand  the  new 
attrition  logic  to  41  weapon  types,  only  the  new  attrition  logic  will 
require  modification. 
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weapons'  ammo  (in  rounds  in  lieu  of  cons)  in  units  of  1000  rounds  per 
Cheater  cycle  (max  2,097,151  rounds). 

SUBROUTINE:  PKSTFL 

This  subroutine  packs  the  data  entries*  in  each  unit's  status/file. 
The  ammo  is  packed  to  the  nearest  10  rounds,  (max  1,048,575  rounds)  for 
type  1  and  type  2  ammo. 

SUBROUTINE:  RDRDIV 

This  subroutine  inputs  the  Red  division  data  and  forms  its  status 

2 

file.  The  WPNBUF  array  size  was  changed  from  (64,12,8)  to  (46,3,8). 

SUBROUTINE:  RUNS EC 

This  subroutine  inputs  the  "run"  control  parameters  t  i  as  print 
options,  quantity  of  weapons  types,  etc.  per  side.  This  si  utine  was 

modified  to  compare  the  quantity  of  weapon  types  used  to  ge  ate  the 

killer /victim  scores  to  the  quantity  being  input  to  the  CE}  rocessor. 

Should  there  be  less  weapon  types  used  to  generate  the  kill^  ,  /ictim  scores 
than  input  to  the  CEM — an  error  exists.  At  present  only  an  error  comment 
is  listed  in  the  CEM  preprocessor  output  listing. 

Should  it  be  desired  to  have  the  CEM  automatically  call  (execute) 
phase  1  of  the  new  attrition  algorithm,  this  is  so  noted  as  a  comment 
statement  in  this  subroutine. 

SUBROUTINE:  STFILE 

This  subroutine  formulates  a  unit's  status  file.  Two  changes  were 
made  to  this  subroutine:  (1)  the  size  of  the  array  WPNBUF  was  changed 
from  (64,12,8)  to  (46,3,8),  (2)  the  unit  status  file  now  contains  the 
quantity  of  ammo  by  tube  type  1  and  2  presently  on  hand.  The  authorized 
level  is  computed  by  multiplying  the  quantity  of  authorized  weapons  by 
the  TOE  stowed  load  by  weapon  type  and  tube  type. 


*See  Appendix  A,  STAFIL. 
2 

See  Appendix  A,  WPNBUF. 
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SUBROUTINE:  UNTSEC 

This  subroutine  inputs  the  data  description  for  each  weapon  and 
battalion  type.  Changes  are: 

(a)  The  array  DESTR  (7,12,2,2)  which  contains  the  percent  of 
those  weapons  hit  which  are  totally  destroyed  includes 
personnel  as  a  weapon  category — here  before  it  did  not. 

(See  Appendix  A  for  array  description.) 

(b)  The  array  WPNBUF  has  been  redefined  as  (46,3,8). 

(c)  The  stowed  ammo  load  by  tube  type  per  vehicle  is  stored  in 
the  array  WPNBUF.  Other  changes  to  the  WPNBUF  items  such  as 
the  location  of  each  item  within  this  array  are  set  to  this 
subroutine. 

(d)  The  full  TOE  firepower  (AT,  ALA,  AP)  for  each  weapon  type 
is  computed  here  using  the  meeting  engagement  firepower  by 
tube  type.  This  number  is  used  later  to  compute  the  full 

TOE  firepower  of  a  unit  which  is  the  denominator  in  the  unit's 
"state"  computations. 

SUBROUTINE:  WPNDAT 

This  subroutine  inputs  the  weapon  characteristics  and  computes  the 
firepower  for  a  meeting  engagement  by  tube  tj pe ,  for  each  weapon  type. 
Changed  to  use  the  firepower  by  tube  types  to  compute  the  full  TOE  firepower 
of  a  unit. 


3.3  MAIN  MODEL 

The  following  section  describes  the  changes  to  each  subroutine  in  the 
CEM  main  model.  See  Appendix  C  for  a  computer  listing  of  these  subroutines. 


Subroutines  requiring  modifications  or  new  subroutines  are: 


ARTDEC 

exch.g 

PQMOD 

ASSESS 

GIVART 

RARTS 

CASL 

HELOSS 

READAT 

CRQMNT 

MAT SUM 

RESLOS 

DDEND 

MYOUT 

STAMAT 

DDSirp 

NDSUPY 

SUMART 

DECRMT 

PHASE2 

TNKAPC 

DECSUP 

PKSTFL 
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SUBROUTINE:  ARTDEC 

This  subroutine  decrements  an  artillery  unit's  status  file  as  a 
function  of  its  expenditures  and  losses.  The  arrays  RQMNTS  and  RQMNTX 
were  changed  to  account  for  expenditures  of  ammo  by  direct  fire  weapons 
tube  types  1  and  2.  As  a  result  the  entity  locations  of  the  artillery 
ammo  and  tube  types  were  shifted.  This  location  shifting  of  the  artil¬ 
lery  data  required  new  subscript  notations  (see  Appendix  A). 

SUBROUTINE:  ASSESS 

This  subroutine  controls  the  combat  assessment  logic.  Changes  are: 

a.  Initialization  of  arrays  used  in  the  assessment  logic. 

b.  In  each  subsector  engagement  up  to  3  separate  Blue  units  may 
be  involved — Bde,  Div  Air  Cav,  and  the  Corps  Air  Cav.  Each 
unit  has  its  own  "on-hand"  amnn  supply  by  tube  type,  therefore, 
each  weapon  engaged  may  be  constrained  by  ammo  stowed  load 

of  its  parent  unit's  available  ammo.  Ammo  expenditures 

must  be  proportioned  to  each  unit  depending  on  the 

amount  stowed  (legally  expendable)  on  each  weapon  (shooter). 

c.  This  subroutine  executes  phase  2  of  the  new  attrition  algorithm 
(computes  ammo  expenditure  and  weapons  hit) . 

SUBROUTINE:  CASL 

This  subroutine  controls  the  computation  of  which  weapon  hit  are 
totally  destroyed,  repairable, and  abandoned.  Personnel  WIA,  DNBI, 

CMIA.  KIA  are  also  computed  in  this  subroutine.  Changes  are  proportion¬ 
ing  expenditures  by  ammo  and  losses/hits  among  the  units  in  the  engagement. 
The  subroutine  HELOSS,  which  here  before  used  separate  computations  to 
compute  the  helicopter  loss,  is  no  longer  required.  The  killer /victim 
scores  now  drive  the  combat  assessment  logic. 


8 


SUBROUTINE:  CRQMNT 

This  subroutine  computes  the  unit  requirements  for  weapons,  person 
nel,  POL,  ammo  tubes  1  &  7,'^nd  other  supplies  for  a  unit  and  the  theater 
by  side.  Changes  to  this  subroutine  are  to  account  for  the  two  tube 
types  of  anno  in  the  unit  and  theater  requirements  arrays. 

SUBROUTINE:  DDEND 

This  subroutine  controls  the  resupply  to  each  unit.  The  changes 
in  this  subroutine  were  to  account  for  the  two  types  of  ammo  (tubes)  now 
permitted  in  the  CEM.  Resupply  ammo  is  entered  into  the  CEM  as  one 
number  representing  both  types  of  ammo  to  the  nearest  1000  rounds.  This 
resupply  ammo  is  divided  among  the  two  tube  types  in  proportion  of  the 
total  theater  requirement  by  side  and  tube  types. 

SUBROUTINE:  DDSUP 

This  subroutine  allocates  resupply  resources,  weapons,  personnel, 
ammo  (by  tube  type),  POL  and  other  supplies,  to  Blue  Corps  and  div¬ 
isional  air  cavalry  units.  The  changes  to  this  subroutine  were  to 
account  for  the  two  types  of  ammo  in  the  unit  and  theater  requirements 
arrays . 

SUBROUTINE:  DECRMT 

This  subroutine  decrements  the  expenditures  and  losses  from  a 
unit's  status  file.  Changes  to  this  subroutine  were  to  account  for  the 
two  types  of  ammo  in  the  unit  and  theater  requirements  arrays. 

SUBROUTINE:  DECSUP 

This  subroutine  gives  men  and  equipment  to  Red  decimated  divisions 
Changes  to  this  subroutine  were  to  account  for  the  two  types  of  ammo 
in  the  unit  and  theater  requirements  arrays. 

SUBROUTINE:  EXCHG 

This  subroutine  computes  the  substitution  rate  between  weapon 
types.  The  changes  were  to  account  for  the  tube  type  1  &  2  ammo 
subscripting. 
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SUBROUTINE:  GIVART 


This  subroutine  computes  and  allocates  the  resupply  to  the  artil¬ 
lery  battalions.  The  changes  were  to  account  for  the  tube  type  (1&2) 
of  ammo  in  resupply/requirement  computations. 

SUBROUTINE:  HELOSS 

This  subroutine  is  no  longer  required — DELETED — see  write-up  on 
subroutine  ASSESS. 

SUBROUTINE:  MATSUM 

This  subroutine  forms  the  outcome  firepower  matrix  for  both  the 
estimation  and  engagement  assessment  logic.  The  engagement  outcome 
assessment  is  now  computed  using  the  killer /victim  scores.  That 
portion  of  the  engagement  outcome  matrix  which  uses  the  firepower 
scores  for  the  artillery  and  close  air  support  remains.  All  other 
direct  fire  weapons  logic  has  been  deleted. 

SUBROUTINE:  MYOUT 

This  subroutine  computes  the  numerical  engagement  outcome  for  the 
estimation  logic  only.  The  execution  of  this  subroutine  during  the  battle 
assessment  logic,  set  for  the  numerical  outcome  to  a  DRAW  for  the  QUIET 
engagement  only. 


SUBROUTINE:  NDSUFY 

This  subroutine  resupplies  the  nondivisional  artillery  battalions. 
Changes  to  this  subroutine  were  to  keeping  track  of  the  ammo  by  tube  type 
1  and  2  for  the  theater  shortage  computations. 

SUBROUTINE:  PHASE2  (new  subroutine) 

This  subroutine  computes  the  rounds  expended  and  the  hits  by  whom  and 
against  whom  by  tube  type.  It  also  computes  the  numerical  engagement  outcome. 

SUBROUTINE:  PKSTFL 

This  subroutine  packs  the  data  in  a  unit's  status  file.  The  change 
is  to  pack  the  "on-hand"  ammo  for  tube  types  1  and  2. 
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SUBROUTINE:  PGMOD 

This  subroutine  computes  the  constraint  due  to  shortages  of  ammo, 
POL  or  other  supplies.  The  change  is  to  include  both  tube  types  of 
ammo  in  lieu  of  just  one  type  of  ammo  in  the  ammo  contraint  computations 

SUBROUTINE:  RARTS 

This  subroutine  computes  the  resupply  requirements  for  artillery. 
The  change  was  to  redesignate  the  proper  subscript  in  the  unit  and 
theater  requirements  array  due  to  the  addition  of  the  two  types  of  ammo. 

SUBROUTINE:  READAT 

This  subroutine  inputs  data  from  the  CEM  preprocessor  to  the  CEM 
main  model.  The  changes  are  to  input  from  phase  1  of  the  attrition 
algorithm  the  quantity  of  weapons,  by  type,  used  by  the  high  resolution 
model  to  generate  the  killer/victim  scores.  Also  input,  from  phase  1, 
is  the  probability  of  kill  for  the  i£h  type  weapon  killing  the  jth 
type  target  and  the  availability  of  the  jth  type  target  to  the  ith 
type  weapon. 

SUBROUTINE:  RESLOS 

This  subroutine  computes  the  losses  and  expenditures  for  a  reserve 
unit.  Changes  are  to  account  for  two  types  of  ammo  in  the  unit  and 
theater  requirements  arrays. 

SUBROUTINE:  STAMAT 

This  subroutine  computes  the  sum,  by  unit  and  side,  of  the  weapons 
by  type,  engaged  in  an  engagement.  It  also  recomputes  a  unit’s  state 
(present  firepower/TOE  firepower)  after  the  unit  is  resupplied. 

SUBROUTINE:  SUMART 

This  subroutine  sums  the  artillery  battalion  requirements  for 
resupply.  Change  is  due  to  accounting  for  two  types  of  ammo  which 
required  redimensioning  of  the  requirements  (RQMNTX,  RQMNTS)  arrays. 
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SUBROUTINE :  TNKAPC 

This  subroutine  computes  the  kills  (given  the  hits  computed  in 
phase  2)  and  the  total  breakdowns,  abandoned,  repairable  by  unit  and 
weapon  type. 
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4  SUMMARY  COMMENTS 

This  study  was  limited  to  the  direct-fire  weapons  (tanks,  APCs, 
helicopters,  AT/Ms,  and  personnel).  This  limitation  was  imposed  due  to: 

a.  Currently  available  computer  memory  at  CAA. 

b.  The  direct-fire  weapon  attrition  was  the  most  logical  subset 
due  to  the  previously  developed  attrition  algorithm  and 
available  data  (killer/victim  scores). 

c.  Uncertainty  of  the  algorithm  to  define  the  attrition  by 
indirect-fire  weapons  (artillery  and  close  air  support) 
to  reserve  and  counter-battery  targets. 
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APPENDIX  A 


NEW  AND/OR  MODIFIED  VARIABLE  AND  ARRAY  DEFINITIONS 


VARIABLE  PAGE 

WPNBUF  17 
FIRALC  19 
PRBKIL  20 
KILLMX  21 
ATRTN  22 
RATE  23 
QNTRND  24 
VNBR  25 
EXPNDR  26 
VW  27 
STAFIL  28 
AVTIME  30 
PRILL  31 
DPRIOR  32 
RQMNTX  33 
RQMNTS  34 
REQUIR  35 
YVALW,  YVALP  36 
AMMO  37 
XTANK,  XAPC,  XATM,  XHELO  38 
DESTR  39 
LOSSES  40 
SUMWPN,  AMOSTO,  UNTWPN  41 
THITS,  ARTAIR,  AMOEXP  42 
COLOR,  F,  AP,  KL,  Q,  E,  V,  A,  P.  D  43 


1. 


VARIABLE  NAME:  WPNBUF  (i.j.k) 
SIZE:  (46,3,8) 


2.  ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  WPNBUF  array  contains  the 
performance  characteristics  for  each  weapon  type.  This  infor¬ 
mation  is  used  during  the  battle  assessment  and  resupply  phases 
of  the  CEM  execution. 

b.  Data  Entry  Definitions: 

i  *  (1)  Quantity  of  personnel  in  each  weapon  crew. 

(2)  Quantity  of  casualties  in  crew  given  a  hit. 

(3)  Quantity  of  (2)  which  are  WIA. 

(4)  Enemy  AP  IFP/minisector  which  causes  50%  suppression 
of  this  weapon. 

(5)  Enemy  AP  IFP/minisector  which  causes  100%  suppression 
of  this  weapon. 

(6-7)  Not  used. 

(8)  Percent  helicopters  hit  which  may  be  retrieved. 

(9-10)  Not  used. 

(11-12)  AT  IFP /weapon  in  a  ME  for  tube  types  1  &  2. 

(13-14)  ALA  IFP /weapon  in  a  ME  for  tube  types  1  &  2. 
(15-16)  AP  IFP/weapon  in  a  ME  for  tube  types  1  &  2. 

(17-18)  POL  constraint  (P&Q)  if  POL  <  requirement. 

(19-27)  POL  expended  (tons/12  hours)  in  BAD . .RESERVE. 

(28)  Ammo  full  TOE  stowed  load  for  tube  type  1. 

(29)  Ammo  full  TOE  stowed  load  for  tube  type  2. 

(30-31)  OTHER  supply  constraint  (P&Q)  if  OTHER  supplies 

<  requirements. 

(32-40)  OTHER  supplies  expended  (tons/12  hours)  in 
BAD . .  RESERVE. 

(41)  Fraction  of  breakdown/12  hours. 

(42)  Fraction  of  breakdown  repairable. 

(43-44)  Anno  consumption  for  tube  type  1  &  2  for  a 
quiet  engagement. 
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(45-46)  Ammo  consumption  for  tube  type  1  &  2  for  a 
reserve  unit. 

j  »  1-3  up  to  (3)  three  different  weapon  types  in  each  major 
weapon  category;  tanks,  APCs,  helicopters  &  AT /Ms. 

k  *  1-4  Blue:  1-tanks,  2-APC,  3-helicopters,  4-AT/M. 

5-8  Red:  5-tank,  6-APC,  7-helicopter,  8-AT/M. 

Miscellaneous:  For  example,  the  quantity  of  ammo  of  tube 
type  1  for  Red  tank  type  3  and  full  TOE  stowed  load  is: 

WPNBUF  (28,3,5) 
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1. 


VARIABLE  NAME:  FIRALC  (i,j,k)  CEM  PROC 
SIZE:  (26,2,26) 


2.  ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  FIRALC  contains, 
the  quantity  of  rounds  fired  by  the  (i)th  type  weapon,  (j)th 
type  tube,  against  the  (k)th  type  target.  This  array  is 
input  to  the  new  attrition  algorithm  (PHASE  I)  from  the 
high  resolution  model  (COSAGE)  engagement. 

It  is  recomputed  in  PHASE  II  of  the  new  attrition  algorithm 
based  on  the  CEM  engagement  weapon  mix. 

b.  Data  Entry  Definitions: 

i  “  (1-3)  Blue  tank  types  1,  2  &  3;  (weapon). 

(4-6)  Blue  APC  types  1,  2  &  3;  (weapon). 

(7-9)  Blue  Helicopter  types  1,  2  &  3;  (weapon). 

(10-12)  Blue  AT/M  types  1,  2  &  3;  (weapon). 

(13)  Blue  personnel, 

(14-26)  Red  weapon. 

j  »  (1)  Tube  type  1 
(2)  Tube  type  2. 

k  -  (1-3)  Blue  tank  types  1,  243;  (target). 

(4-6)  Blue  APC  types  1,  2  &  3;  (target). 

(7-9)  Blue  Helicopter  types  1,  2  &  3;  (target). 

(10-12)  Blue  AT/M  types  1,  2  &  3;  (target) 

(13)  Blue  Personnel 
(14-26)  Red  targets. 
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VARIABLE  NAME:  PRBKIL  (i,  j)  CEM  PROC 
SIZE:  (52,26) 


ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  PRBKIL  contains 
the  fraction  of  time  (assessment  cycle)  that  the  (i)th 
type  weapon  can  shoot  at  the  (j)th  type  target.  This  value 
is  computed  in  Phase  I  of  the  attrition  algorithm  based  on 
the  inputs  from  the  high  resolution  model  (COSAGE) .  This 
array  is  "passed"  to  Phase  II  of  the  attrition  algorithm  via 
file  (14). 

b.  Data  Entry  Definitions: 

i  m  (1-3)  Blue  tank  types  1-3;  (weapons). 

(4-6)  Blue  APC  types  1-3;  (weapons). 

(7-9)  Blue  helicopters  types  1-3;  (weapons). 

(10-12)  Blue  AT/M  types  1-3;  (weapons). 

(13)  Blue  Personnel  (weapons) . 

(14-26)  Red  weapons. 

j  «  (1-3)  Blue  tank  types  1-3;  (targets). 

(4-6)  Blue  APC  types  1-3;  (targets) 

(7-9)  Blue  helicopter  types  1-3;  (targets). 

(10-12)  Blue  AT/M  types  1-3;  (targets). 

(13)  Blue  personnel  (targets). 

(14-26)  Red  targets. 
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VARIABLE  NAME:  KILLMX  (i,j,k)  CEM  PROC 
SIZE:  (26,2,26) 

ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  KILLMX  contains 
the  quantity  of  the  (k)th  type  targets  hit  by  the  (i)th 
type  weapon,  (j)th  type  tube.  This  value  is  computed  in 
PHASE  2  of  the  new  attrition  algorithm. 

b.  Data  Entry  Definitions: 

i  »  (1-3)  Blue  tank  types  1-3;  (weapons). 

(4-6)  Blue  APC  types  1-3;  (weapons). 

(7-9)  Blue  helicopter  types  1-3;  (weapons). 

(10-12)  Blue  AT/M  types  1-3;  (weapons). 

(13)  Blue  personnel  (weapons) . 

(14-26)  Red  weapons. 

j  ■  (1)  Tube  type  1 
(2)  Tube  type  2. 

k  -  (1-3)  Blue  tank  types  1-3;  (targets). 

(4-6)  Blue  APC  types  1-3;  (targets). 

(7-9)  Blue  helicopter  types  1-3;  (targets). 

(10-12)  Blue  AT/M  types  1-3;  (targets). 

(13)  Blue  personnel  (targets). 

(14-26)  Red  targets.. 


VARIABLE  NAME:  ATRTN  (i,j,k)  CEM  PROC 
SIZE:  (26,13,2) 

ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  Same  as  KILLMX;  (hits  by 
(i)th  weapon  on  (j)th  target. 

b.  Data  Entry  Def init ons : 

i  *  (1-26)  Tube  type  1,  Weapon  type  1 . tube  type  2, 

weapon  type  13;  (weapon). 

j  *  (1-13)  Target  weapon  type  1-13. 


k  *  (1)  Blue  weapon. 
(2)  Red  weapon. 


1. 


VARIABLE  NAME:  RATE  (i)  CEM  PROC 
SIZE:  (52) 


2.  ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  RATE  contains  the 
quantity  of  rounds,  full  TOE  stowed  load,  by  weapon  and 
tube  type.  These  values  are  derived  for  each  weapon  type 
from  the  array  WPNBUF. 

b.  Data  Entry  Definition: 


(1) 

Tube 

type 

1 

tank 

type 

1, 

(Blue). 

(2) 

Tube 

type 

2 

tank 

type 

1, 

(Blue). 

(3) 

Tube 

type 

1 

tank 

type 

2, 

(Blue). 

(4) 

Tube 

type 

2 

tank 

type 

2, 

(Blue). 

*  * 

(26)  Tube  type  2  Personnel,  (Blue). 

(27-52)  Red  ammo  stowed  load. 


Personnel  shoot  only  tube  type  2. 
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VARIABLE  NAME:  QNTRND  (i)  CEM  PROC 
SIZE:  (26) 

ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  QNTRND  contains 

the  target  priority  for  a  given  weapon.  This  value  is  computed 
in  PHASE  II  of  the  new  attriton  algorithm. 


b.  Data  Entry  Description: 
i  -  (1-26)  Weapon  types 


1.  VARIABLE  NAME:  VNBR  (i)  CEM  PROC 

SIZE:  (52) 

2.  ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  VNBR  contains  the 
average  quantity  of  weapon  by  weapon/tube  type  (i).  This 
is  computed  in  PHASE  II  of  the  new  attrition  algorithm. 

b.  Data  Entry  Description: 

i  *  (1-52)  Tube  1,  weapon  1  .... 

tube  2,  weapon  13  Blue, 
tube  3,  weapon  13  Red. 
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1 


VARIABLE  NAME:  EXPNDR  (i,j)  CEM  PROC 

SIZE:  (26,2) 

ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  EXPNDR  contains 
the  quantity  of  ammo  expended  by  the  (i)th  weapon/tube  type 
by  side  (j).  This  is  computed  in  PHASE  II  of  the  new 
attrition  algorithm. 

b.  Data  Entry  Description: 


i  -  (1-26)  tube  type  1,  weapon  type  1 . . 

weapon  type  12. 


tube  type  2, 


1.  VARIABLE  NAME:  VW  (i,  j)  CEM  PROC 

SIZE:  (26,2) 

2.  ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  VW  contains  the 
intrinsic  value  of  the  (i)th  weapon,  by  tube  type  (j). 
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VARIABLE  NAME:  STAFIL  (i,j)  CEM  PROC 

SIZE:  (139,  4) 

ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  STAFIL  array  contains 
personnel  IFP's,  supply  requirements  and  other  current  unit 
status  information  for  139  data  items.  This  array  will 
contain  current  unit  status  data  only  during  the  battle 
assessment  phase  of  the  CEM's  execution. 

b.  Data  Entry  Definition:  (j)  1  -  Blue  Online  Bde,  2  ■  Red 
Online  Div,  3  ■  Blue  Online  Air  Cav  Unit  associated  with  the 
Blue  brigade's  headquarters  corps,  4  =  Blue  divisional 

air  cav  unit. 

c .  Data  Items : 

(1-2)  Authorized  and  actual  personnel,  excluding  crews. 

(3-9)  AT  IFP/man  for  BAD,  BAPD,  BAHD,  ME,  RAHD,  RAPD,  RAD 
engagements . 

(10-16)  ALA  IFP/man  for  BAD,  BAPD  BAHD,  ME,  RAHD,  RAPD,  RAD 
engagements . 

(17-23)  AP  IFP/man  for  BAD,  BAPD,  BAHD,  ME,  RAHD,  RAPD,  RAD 
engagements . 

(24)  Troop  condition. 

(26-26)  Authorized  and  actual  tons  of  POL. 

(27-35)  POL  tons  expended/man  for  BAD,  ....  RAD,  STATIC, 
RESERVE. 

(36)  Rounds  of  tube  type  1  ammunition  on  hand. 

(37)  Rounds  of  tube  type  2  ammunition  on  hand. 

(38-46)  Ammo  rounds  expended/man  for  BAD,  ...,  RAD,  STATIC, 
RESERVE. 

(47-48)  Authorized  and  actual  OTHER  supply  tons. 

(49-57)  OTHER  supply  tons  expended/man  for  BAD,  ...»  RAD, 
STATIC  RESERVE. 

(58-81)  Authorized  and  actual  quantities  of  tank  types  1,  2, 

....  12. 
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(82-105)  Authorized  and  actual  quantities  of  light  armor 
(APC)  types  1  ....  12. 

(106-115)  Authorized  and  actual  quantities  of  helicopters 
types  1  ....  12. 

(116-139)  Authorized  and  actual  quantities  of  AT/M  types 

1 _ 12. 

Miscellaneous.  Each  call  to  the  subroutine  "UPSTEL"  will 
unpack  these  139  entries. 

UNPACK: 

CALL  UPSTFL  (IBDE,  ISIDE) 
where:  IBDE  “  index  of  unit 

ISIDE  *  see  Data  Entry  Definition 

PACK: 

CALL  PKSTFL  (IBDE,  ISIDE)  parameters  same  as  UPSTFL 
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VARIABLE  NAME:  AVTIME  (i,j)  CEM  PROC 

SIZE:  (52,  26) 

ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  AVTIME  is  the  same 
as  PRBKIL  array. 
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1-  VARIABLE  NAME:  PKILL  (i,  j)  CEM  PROC 

SIZE:  (52,26) 

2.  ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  PKILL  contains 
the  probability  that  the  (i)th  type  weapon  hits  the  (j)th 
type  target/round  fired. 

b.  Data  Entry  Description: 

i  =  (1-26)  Blue  tube  type  1,  weapon  type  1  tube  type  2, 

weapon  type  2. 

(27-52)  Red  _ 

j  *  (1-13)  Blue  targets 
(14-26)  Red  targets 
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VARIABLE  NAME:  DPRIOR  (i,  j)  CEM  PROC 

SIZE:  (26,26) 

ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  DPRIOR  contains  an 
indicator  (zero  or  one) ,  indicating  if  there  is  a  higher 
priority  target  than  the  one  currently  being  processed. 


VARIABLE  NAME:  COMMON/ TRQMNX/ RQMNTX  (i,  j) 

SIZE:  (6,3) 

ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  RQMNTX  is  the  total 
requirement  for  major  item  (i)  by  partition  (j). 

b.  Data  Entry  Definitions: 

i  *  (1)  Personnel 

(2)  POL 

(3)  Ammo  tube  type  1 

(4)  Ammo  tube  type  2 

(5)  OTHER  supplies 

(6)  Artillery  AMMO 


1. 


VARIABLE  NAME:  COMMON/ TRQMNS/RQMNTS  (i,  j) 

SIZE:  (52,2) 


2.  ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  RQMNTS  array  contains 
the  side's  (j)  shortage  of  major  items  and  weapons.  This 
is  the  sum  total  of  all  shortages  for  an  assessment  cycle 
for  all  units  by  side,  (j=l=Blue,  2=Red) . 

b.  Data  Entry  Definitions: 


i  -  (1)  Personnel 

(2)  POL 

(3)  Ammo  tube  type  1 

(4)  Ammo  tube  type  2 

(5)  OTHER  supplies 
(6-17)  Tank  types  1-12 
(18-29)  APC  types  1-12 
(30-34)  Helicopter  types  1-5 
(35-46)  AT/M  types  1-12 
(47-54)  Artillery  tubes  1-8 
(55)  Artillery  Ammo 
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1. 


VARIABLE  NAME:  COMMON/REQIT/REQUIR  (i) 

SIZE:  (46) 


2.  ARRAY  SPECIFICATIONS 


a.  General  Description  and  Usage:  The  REQUIR  array  contains 
the  unit's  shortage  of  major  items  and  weapons.  This  is 
computed  only  when  a  unit  has  completed  all  of  its  engagement 
or  at  the  end  of  an  assessment  cycle  for  reserve  units. 


b.  Data  Entry  Definitions: 

i  *  (1)  Personnel 

(2)  POL 

(3)  Ammo  tube  type  1 

(4)  Ammo  tube  type  2 

(5)  OTHER  supplies 
(6-17)  Tank  types  1-12* 
(18-29)  APC  Types  1-12* 
(30-34)  Helicopter  types  1-5* 
(35-46)  AT/M  types  1-12* 


The  CEM  "normally"  will  accept  up  to  (12)  twelve  types  of  tanks, 

APCs  and  AT/M a  and  up  to  (5)  five  types  of  helicopters.  Due  to  the 
present  constraint  of  available  computer  memory,  at  CAA,  the  limit 
is  (3)  three  types  of  weapons  in  each  major  weapon  category.  To 
ease  the  future  expansion  to  the  full  CEM  capability,  when  additional 
computer  memory  is  available,  existing  CEM  weapon  counts  remain  in 
tact. 
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1.  VARIABLE  NAME:  COMMON/YCONST/YVALW  (i.j.k),  YVALP  (i) 

SIZE:  (12,4,2),  (4) 

2 .  ARRAY  SPECIFICATIONS : 

a.  General  Description  and  Usage:  The  array  YVALW  contains  the 
constraint,  if  any,  due  to  shortages  of  either  POL,  AMMO  or 
OTHER  supplies  for  each  weapon  type  (i)  for  each  unit  engaged 
(j)  for  each  tube  type  (k) .  This  is  computed  in  subroutine 
PQMOD . 

b.  Data  Entry  Definition: 

i  »  (1-3)  Tanks  by  type 
(4-6)  APCs  by  type 
(7-9)  Helicopters  by  type 
(10-12)  AT/M  by  type 

j  -  (1)  Blue  Bde 

(2)  Red  Div 

(3)  Blue  Corps  Air  Cav 

(4)  Blue  Div  Air  Cav 

k  *  (1)  Tube  type  1 

(2)  Tube  type  2 

a.  General  Description  and  Usage:  The  array  YVALP  contains  the 
constraint  for  personnel  due  to  shortage(s)  of  POL,  AMMO  or 
OTHER  supplies.  This  value  is  computed  in  subroutine  PQMOD. 

b.  Data  Entry  Definitions: 

i  *  (1)  Blue  Bde 

(2)  Red  Div 

(3)  Blue  Corps  Air  Cav 

(4)  Blue  Div  Air  Cav 
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VARIABLE  NAME:  COMMON/ GRC/ AMMO  (i) 

SIZE:  (52) 


ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  This  array  contains  the  full 
TOE  ammo  load  by  weapon  and  tube  type.  Computed  in  subroutine 
READAT,  used  in  subroutine  PHASE  2. 

b.  Data  Entry  Description: 

i  =  (1)  Tube  type  1,  weapon  type  1 

(2)  Tube  type  2,  weapon  type  1 

(3)  Tube  type  1,  weapon  type  2 

(52)  Tube  type  2,  weapon  type  13 


i 


) 


i 


1. 


VARIABLE  NAME:  COMMON/AMOTYP/XTANK  (i,j), 

XAPC  (i, j ) , 

XATM  (i, j) , 

XHELO  (i, j ) 

SIZE:  (12,2),  (12,2),  (13,2),  (5,2) 

2.  ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  These  arrays  accounted  for 
the  ammo  expended  by  weapon  type.  As  a  result  of  the  addition 
of  up  to  2  tube  types  these  array  now  account  for  ammo 
expenditure  by  weapon  type  (i)  and  by  tube  type  (j). 

b.  Data  Entry  Description: 

i  *  (1-12)  Weapon  type 
j  *  (1-2)  Tube  type  1  or  2 


VARIABLE  NAME:  DESTR  (i,j,k,l) 

SIZE:  (7,12,2,2) 

ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  DESTR  contain  the 
percent  of  the  weapons  (hit)  which  are  totally  destroyed. 

b.  Data  Entry  Description: 

i  *  shooting  category 

(1)  tank  (5)  Personnel 

(2)  APC  (6)  Arty 

(3)  helicopter  (7)  CAS 

(4)  AT/M 

j  *  target  weapon  type 

k  =»  target  category 

(1)  tanks 

(2)  APC 


1  =  side  1  or  2 


1.  VARIABLE  NAME:  COMMON/ BIGLOS/ LOSSES  (i,j) 

SIZE:  (46,4) 

2.  ARRAY  SPECIFICATIONS: 

a.  General  Description  and  Usage:  The  array  LOSSES  contains 
the  losses;  damaged,  destroyed,  lost,  and  expended,  for 
an  engagement  by  unit  engaged.  This  value  is  computed 

in  subroutines  CASL  and  TNKAPC. 

b.  Data  Entry  Definition: 


i  =  (1) 

Personnel 

H 

I 

(2) 

POL  (tons) 

1 

(3) 

Ammo  tube  type  1  (rounds) 

[. 

(4) 

Ammo  tube  type  2  (rounds) 

j. 

(5) 

OTHER  supplies  (tons) 

y 

i 

(6- 

L7)  Tanks  by  type 

1; 

(18- 

-29)  APCs  by  type 

(30- 

-34)  Helicopters  by  type 

«. 

(35-46)  AT/M  by  type 

j  =  (1) 

Blue  Bde 

(2) 

Red  Div 

(3) 

Blue  Corps  Air  Cav 

(4) 

Blue  Div  Air  Cav 

1.  VARIABLE  NAME:  COMMON/WPNCT/ SUMWPN  (i,j,k) 

AMOSTO  (i, j ,k) , 

UNTWPN  (i, j )  , 

SIZE:  (13,2,3),  (2,13,2),  (13,4) 

2.  ARRAY  SPECIFICATIONS: 

SUMWPN 

a.  General  Description  and  Usage:  The  array  SUMWPN  contains 
the  sum  of  weapon  type  (i>  on  side  (j)  in  the  engagement. 
These  values  are  computed  in  the  subroutine  STAMAT. 

b.  Data  Entry  Definition: 

i  =  (1-13)  weapon  type  (1-13) 
j  -  (1-2)  side  (Blue,  Red) 
k  »  (1)  count  of  all  weapons 

(2)  count  of  only  weapons  which  are  100%  effective 

(3) 

AMOSTO 

a.  General  Description  and  Usage:  The  array  AMOSTO  contains  the 
count  of  rounds  by  tube  type  (i),  weapon  type  ( j ) ,  side  (k). 
This  value  is  computed  by  subroutine  ASSESS. 

UNTWPN 

a.  General  Description  and  Usage:  The  array  UNTWPN  contains  the 
count  of  weapons,  by  weapon  type  (i),  by  unit  (j)  in  the 
engagement.  This  value  is  computed  in  subroutine  STAMAT 

b.  Data  Entry  Definition: 

i  *  (1-13)  Weapon  type 
j  ■  (1-4)  1  Blue  Bde;  2  Red  Div; 

3  Blue  Corps  Air  Cav; 

4  Blue  Div  Air  Cav 
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1.  VARIABLE  NAME:  COMMON/ AJJS/THITS  (i,  j) 

ARTAIR  (i,j), 

AMOEXP  (i, j) 

SIZE:  (13,2),  (13,2),  (26,2) 

2.  ARRAY  SPECIFICATIONS: 

THITS 

a.  General  Description  and  Usage:  The  array  THITS  contains  the 
total  hits  against  the  (i)th  type  weapon  on  the  (j)th  side 
by  the  enemy  direct  fire  weapons.  These  values  are  computed 
in  subroutine  PHASE  II. 

b.  Data  Entry  Definition: 

i  ■  (1-13)  Weapon  type  1-13 

j  *  (1-2)  Side  Blue  &  Red 

ARTAIR 

a.  The  array  ARTAIR  contains  the  total  hits  against  the  (i)th 
type  weapon  on  the  (j)th  side  by  enemy  artillery  and  CAS. 
These  values  are  computed  in  subroutine  TNKAPC. 

b.  Data  Entry  Definition: 

i  »  (1-13)  Weapon  type  1-13 

j  -  (1-2)  Side 

AMOEXP 

a.  General  Description  and  Usage:  The  array  AMOEXP  contains  the 
quantity  of  rounds,  by  tube,  expended  by  each  weapon.  These 
values  are  computed  in  subroutine  PHASE  II. 

b.  Data  Entry  Description: 

i  »  (1-26)  Blue  weapon  type  1,  tube  type  1  ....  Red  weapon 
type  13,  tube  type  2 
j  *  side,  1  =  Blue,  2  ■  Red 
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VARIABLE  NAME:  Dimension  COLOR  (2),  F  (26,2,26),  AP  (52,26), 

KL  (26,2,26),  Q  (26),  E  (26,2),  V  (26,2), 

A  (52,26),  P  (52,26),  D  (26,26) 

ARRAY  DESCRIPTIONS: 

a.  General  Description  and  Usage: 

COLOR  (i);  Blue  or  Red,  used  in  report  generation  to  denote 
side 

F  (i,j,k);  rounds  fired  by  (i)th  type  weapons,  tube  type 
(j)  at  target  type  (k) 

AP  (i,j);  average  fraction  of  an  assessment  cycle  that 
target  type  (j)  is  available  to  weapon  type 
(i) 

KL  (i,j,k);  quantity  of  targets  of  type  (k)  hit/killed  by 
weapon  type  (i)  tube  type  (j) 

Q  (1) ;  the  priority  of  target  type  (i),  where  Q  (i)  equals 

the  probability  that  a  weapon  can  kill  target  type  (i) 
time  target  type  (i)'s  relative  importance. 

E  (i,j);  quantity  of  rounds  expended  by  weapon  type  (i), 
tube  type  ( j ) . 

V  (i,j);  same  as  VW 
A  (i,j);  same  as  AP 

P  (i,j);  probability  that  the  (i)th  type  weapon  hits/kills 
the  (j)th  type  target. 

D  (i,j);  same  as  DPRIOR. 


APPENDIX  B 


MODIFIED  CARD  INPUT  FORMATS 


CARD  DESCRIPTION  PAGE 
Weapon  Description  (Tank)  47 
Weapon  Description  (Light  Armor)  48 
Weapon  Description  (Helicopter)  49 
Weapon  Description  (AT/M)  50 
Destroyed  Weapons  51 
Weapon  Description  (AT  IFP)  52 
Weapon  Description  (ALA  IFP)  53 
Weapon  Description  (AP  IFP)  54 
Weapon  Description  (Ammo  Rqmnts)  55 
Manevuer  Bn  Type  Definition  56 
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INTENTIONALLY  BLANK 


I 

( 

! 


WEAPON  DESCRIPTION  (TANK)  CARD  (K/V) 


FORMAT  2A4,3X,3F5.0,  6F4. 2, 23X, A3, 15 


Col 

1- 

8 

Col 

9- 

10 

Col 

11- 

■15 

Col 

16-20 

Col 

21- 

25 

Col 

26- 

33 

Col 

34- 

37 

Col 

38- 

41 

Col 

42- 

45 

Col 

46-49 

Col 

50-72 

Col 

73- 

75 

Col 

76-80 

"TANKTYPE" 

Blank 

Quantity  of  personnel  in  crew 
Quantity  of  casualties  to  crew,  given  a  hit 
Quantity  of  crew  casualties  wounded,  given  a  hit* 
Not  used 

TOE  ammo  stowed  load/weapon,  tube  type  1 

"it  ft  ft 

TOE  ammo  stowed  load/weapon,  tube  type  2 
Breakdowns  per  100  weapons  engaged 
Percent  of  breakdowns  repairable** 

Optional  comments 
Sequence  label 
Sequence  number 


Crew  KIA  equals  total  crew  casualties  minus  crew  casualties  wounded, 
ftft 

All  other  breakdowns  are  non-repairable  and  are  counted  as  permanent 
losses. 

*** 


Rounds . 


WEAPON  DESCRIPTION  (LIGHT  ARMOR)  CARD  (K/V) 


FORMAT  2A4 , 2X, 3F5 . 0, 6F4 . 2 , 23X, A3 , 15 


Col 

1- 

8 

Col 

9- 

10 

Col 

11- 

•15 

Col 

16- 

20 

Col 

21- 

25 

Col 

26-29 

Col 

30-33 

Col 

34- 

37 

Col 

38- 

■41 

Col 

42- 

45 

Col 

46-49 

Col 

50- 

■72 

Col 

73- 

75 

Col 

76- 

80 

"LARMTYPE" 

Blank 

Quantity  of  personnel  in  crew 

Quantity  of  casualties  to  crew,  given  a  hit 

* 

Quantity  of  crew  casualties  wounded,  given  a  hit 

Enemy  AP  IFP  per  minisector  at  which  50  percent  suppression 
of  friendly  AT  firepower  is  caused.** 

Enemy  AP  IPP  per  minisector  at  which  100  percent  suppression 
of  friendly  AT  firepower  is  caused** 

TOE  ammo  tube  type  1  stowed  load 

TOE  ammo  tube  type  2  stowed  load**** 

Breakdowns  per  100  weapons  engaged 

Percent  of  breakdowns  repairable 

Optional  comments 

Sequence  label 

Sequence  number 


Crew  WIA  equals  total  crew  casualties  minus  crew  casualties  wounded 

Value  for  50  percent  suppression  <,  value  for  100  percent  suppression. 
ON/OFF  suppression  is  contained  on  RUNLIMIT  Card 

*** 

All  other  breakdowns  are  non-repairable  and  are  counted  as  permanent 
losses. 

irkirk 

Rounds . 
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WEAPON  DESCRIPTION  (HELICOPTER)  CARD  (K/V) 


FORMAT  2A4 , 2X , 3F5 . 0 , 6F4 . 2 , 35X , A3 , 15 


Col 

1-8 

"HELOTYPE" 

Col 

9-10 

Blank 

Col 

11-15 

Quantity  of  personnel  in  crew 

Col 

16-20 

Quantity  of  casualties  to  crew,  given  a 

hit 

Col 

21-25 

Quantity  of  crew  casualties  wounded,  given 

Col 

26-29 

Fraction  of  helicopters  downed  that  may 

be 

Col 

30-33 

Breakdown  rate/ 100  weapons 

Col 

34-37 

Percentage  of  breakdowns  repairable 

Col 

38-41 

TOE  ammo  tube  type  1,  stowed  load* 

Col 

42-45 

TOE  ammo  tube  type  2,  stowed  load* 

Col 

46-72 

Optional  comments 

Col 

73-75 

Sequence  label 

Col 

76-80 

Sequence  number 

a  hit 

retrievable 


Rounds . 
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WEAPON  DESCRIPTION  (ANTITANK,  MORTAR)  CARD  (K/V) 


FORMAT  2A4, 2X, 3F5 . 0, 6F4 . 2, 23X.A3, 15 


Col 

1-8 

"ATNKTYPE" 

Col 

9-10 

Blank 

Col 

11-15 

* 

Quantity  of  personnel  in  crew 

Col 

16-25 

Not  used 

Col 

26-29 

Enemy  AP  IFP  per  minisector  at  which 
of  friendly  AT  firepower  is  caused 

50  percent  suppression 

Col 

30-33 

Enemy  AP  IFP  per  minisector  at  which 
of  friendly  AT  firepower  is  caused. 

** 

100  percent  suppression 

Col 

34-37 

TOE  ammo  stowed  load,  tube  type  1 

Col 

38-41 

ft  £ 

TOE  ammo  stowed  load,  tube  type  2 

Col 

42-72 

Blank 

Col 

73-75 

Sequence  label 

Col 

76-80 

Sequence  number 

In  order  for  a  replacement  AT/M  weapon  to  be  issued  to  a  unit, 
sufficient  personnel  must  be  present  in  the  unit's  status  file 
to  provide  crews  for  the  replacement  weapon(s). 

» 

Rounds . 
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DESTROYED  WEAPONS  CARD  (K/V) 


FORMAT  2A4, 2X, 7F5 . 0, 27X,A3, 15 

Col 

1-8 

"DESTROYD" 

Col 

9-10 

Blank 

Col 

11-15 

Fraction  of 
destroyed 

the 

weapons 

Col 

16-20 

Fraction  of 
destroyed 

the 

weapons 

Col 

21-25 

Fraction  of 
destroyed 

the 

weapons 

Col 

26-30 

Fraction  of 
destroyed 

the 

weapons 

Col 

31-35 

Fraction  of 
destroyed 

weapons  hit 

Col 

36-40 

Fraction  of 
destroyed 

the 

weapons 

Col 

41-45 

Fraction  of 
destroyed 

the 

weapons 

Col 

46-72 

Blank 

Col 

73-75 

Sequence  label 

Col 

76-80 

Sequence  number 

hit  by  tanks  which  are  totally 
hit  by  light  armor  which  are  totally 
hit  by  helicopters  which  are  totally 
hit  by  AT/M  which  are  totally 
by  personnel  which  are  totally 
hit  by  artillery  which  are  totally 
hit  by  CAS  which  are  totally 


I 


WEAPON  DESCRIPTION  (AT  IFP)  CARD  (K/V) 


FORMAT  2A4, 2X, 7F6. 2, 20X,A3, 

15 

Col 

1-8 

"WPNTYPE2" 

Col 

9-10 

Blank 

Col 

11-16 

AT  IFP  per  weapon 

for 

tube 

type 

1,  ME* 

Col 

17-22 

AT  IFP  per  weapon 

for 

tube 

type 

2,  ME* 

Col 

23-72 

Blank 

Col 

73-75 

Sequence  label 

Col 

76-80 

Sequence  number 

WEAPON  DESCRIPTION  (ALA  IFP)  CARD  (K/V) 
FORMAT  2A4, 2X, 7F6. 2, 20X,A3, 15 


Col  1-8 
Col  9-10 
Col  11-16 
Col  17-22 
Col  23-72 
Col  73-75 
Col  76-80 


"WPNTYPE3" 

Blank 

ALA  IFP  per  weapon  for  tube  type  1,  ME 
ALA  IFP  per  weapon  for  tube  type  2,  ME 
Blank 

Sequence  label 
Sequence  number 
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WEAPON  DESCRIPTION  (AP  IFP)  CARD  (K/V) 


FORMAT  2A4, 2X, 7F6. 2 , 20X,A3, 15 


Col  1-8 
Col  9-10 
Col  11-16 
Col  17-22 
Col  23-72 
Col  73-75 
Col  76-80 


"WPNTYPE4" 

Blank 

AP  IFP  per  weapon  for  tube  type  1,  ME 
AP  IFP  per  weapon  for  tube  type  2,  ME 
Blank 

Sequence  label 
Sequence  number 
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WEAPON  DESCRIPTION  (AMMO  RQMTS )  CARD  (K/V) 


FORMAT  2A4 , 10X, 9F6 . 2 , A3 , 15 

Col 

1-8 

"WPNTYPE6" 

Col 

9-18 

Blank 

Col 

19-24 

Ammo  requirements 
tube  type  1 

* 

(in  rounds) 

for 

Col 

25-30 

Ammo  requirements 
tube  type  2 

★ 

(in  rounds) 

for 

Col 

31-36 

Ammo  requirements 
tube  type  1 

i k 

(in  rounds) 

for 

Col 

37-42 

Ammo  requirements 
tube  type  2 

: k 

(in  rounds) 

for 

Col 

43-72 

Blank 

Col 

73-75 

Sequence  label 

Col 

76-80 

Sequence  number 

Per  division  cycle  (12  hours). 


quiet  engagement, 
quiet  engagement, 
reserve  unit, 
reserve  unit. 
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MANEUVER  BN  TYPE  DEFINITION  CARD  (K/V) 
(Antitank  Firepower) 


FORMAT  2A4 , 2X; 10F6 . 2, 2X,A3 , 15 


Col 

1-8 

"MNBNTYPE" 

Col 

9-10 

Blank 

Col 

11-16 

Quantity  of  personnel  (not  weapon  crews)  assigned  to  this 
bn  type 

Col 

17-34 

Blank 

Col 

35-40 

Antitank  (AT)  firepower  for  ME  from  personnel 

Col 

41-58 

Blank 

Col 

59-64 

* 

ON  Hand  Ammo  (units  of  10  rounds)  of  tube  type 

1 

Col 

65-70 

* 

ON  Hand  Ammo  (units  of  10  rounds)  of  tube  type 

2 

Col 

71-72 

Blank 

Col 

73-75 

Sequence  label 

Col 

76-80 

Sequence  number 

NOTE:  Above  IFP  values  are  for  12  hours 


* 


I.e.  an  entry  of  100  is  in  fact  1000  rounds. 
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APPENDIX  C 


FORTRAN  PROGRAM  LISTINGS 
(New  or  Modified  CEM  Programs) 
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LIST  OF  SUBROUTINES  &  DATA  IN  K8ATRIT  FILE 


ARTDEC 

PKSTFA 

ASSESS 

PKSTFL/MAIN 

CASL/POST 

PKSTFL/PRE 

CEM  PROC 

POSTPROC 

CRQMNT 

PQMD 

DATA- I 

RARTS 

DATA- I I 

RDTCM 

DDEND 

READAT 

DDSUP 

RESLOS 

DECRMT/POST 

RUM /MAIN 

DECSUP 

RUN/ POST 

DIVRPT 

RUN/PRE 

EXCHG 

RUNJCL 

GIVART 

RUNSEC 

MAP /MAIN 

RUNSEC/DATA 

MAP/POST 

STAMAT 

MAP/PRE 

STFILE 

MATSUM 

SUMART 

MYOUT 

TNKAPC/POST 

NDSUPY 

UNTSEC 

OWT 

UPSTFL/MAIN 

PHASEONE 

WPNDAT 

PHASE 2 

XLCAL 

PKLOG 

1  The  following  subroutines  (CEM  Post  Processor)  were  not 

l  changed,  but  required  recompilation  due  to  COMMON  array  changes. 

■  ADDCOP,  CUTSUM,  DIVSUM,  LOGREP,  NFTGEN,  NGTTYP , 

j  PRBDIV,  PROCDV,  PROCTS,  PROCUT,  PRRDIV,  PRTBDE, 

RDRDIV,  SKEL,  STATRP,  UPSTFL,  UTLOG,  UTREP. 

! 

I 

V 

L 

L 
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